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(54) Title: SWITCHING EQUIPMENT 




(57) Abstract 

Switching equipment with a contactor (CE) and a circuit breaker (BR) located ahead of the contactor. For detection of welded-together 
contacts of the contactor, this is provided with means (SC) adapted, a certain time after an opening order to the contactor, to apply a voltage 
pulse to the operating coil (12) of the contactor and to compare the current response of the operating coil with a comparison level for 
forming a detection signal (S d ), which is supplied to the circuit breaker. Upon detection of welded-together contacts, the detection signal 
triggers an opening of the circuit breaker for disconnection of the contactor. 
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Switching pmiinnp^h 
TECHNICAL FIELD 

5 The invention relates to switching equipment with an electro- 
magnetic contactor and a circuit breaker which is located ahead 
of the contactor. The contactor has an operating magnetic 
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circuit with a magnetic core, an operating coil and an armature 
which moves in dependence on the current through the operating 
coil. Further, the contactor has a number of contacts which are 
influenced by the armature. 



BACKGROUND ART 



Electromagnetic contactors are known and have been used for a 
long time, for example as switching means between a voltage 
source and an electric motor. One problem with such contactors 
xs that one or a few of the contact pairs of a contactor may 
become fixed to each other by welding, and the risk of this is 
greater at high currents. Such welding together of contact 
pairs may, for example, be caused by contact bouncing when 
closing the contactor cowards a high making current of an 
electric motor. 

The fact that one or more contact pairs become fixed by welding 
may entail serious harmful effects. Upon an opening order to a 
contactor with a welded-together contact pair, the armature 
will move a certain distance in the opening direction, because 
of the resilience in the mechanical coupling, and then stop in 
an intermediate position. This may cause arcs in the contact 
pairs which are not welded together, and fire, explosion or 
other damage to the contactor and other equipment, in many 
applications, it may also, and independently thereof, entail 
serious consequences that a contactor does not open when, 
according to a supplied opening signal, it should have opened. 



BNSDOCID: <WO_9642098A1_I_> 



WO 96/42098 

PCT/SE96/00762 

2 

SUMMARY OF THE INVENTION 

If e C h bj ; Ct / f inVenti ° n " t0 provid * -itching equipment 

of the kind mentioned in the introductory part of the descrip- 
' Uon ln which che risk Qf damage and other inconven . ence/ 

which may otherwise arise during an incomplete opening of the 
contactor caused by welded- together contacts, is eliminated in 
a simple manner. 

10 What characterizes switching equipment according to the 
invention will become clear from the appended claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be explained in greater detail in the 
following with reference to the accompanying Figures 1-4 
Figure 1 shows switching equipment according to the invention 
connected in the supply conduit of an ac motor. Figure 2 shows 
the composition of the control equipment of the contactor 
Figure 3 shows the control circuit included in the control 
equipment. Figure 4 shows how some of the quantities occurring 
xn the switching equipment vary with time during an opening 
operation. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows switching equipment according to the invention 
connected to the line between a three-phase motor M and an 
alternating-voltage power supply network N . The switching 
equipment comprises contactor equipment CE and a circuit 
breaker br located ahead of the contact equipment (by "ahead 
of" is meant that the circuit breaker is arranged between the 
contactor equipment and the supply network. , The function of 
the switching equipment is to connect, in dependence on a 
control signal s c . the motor to or disconnect the motor from 
the supply voltage. The control signal may be obtained in a 



30 



BNSDOCID: <WO 9642098A1_I_> 



15 



W ° 96/42098 PCT/SE96/00762 

3 

known manner from superordinate control equipment or be 
supplied manually. The contactor equipment is usually adapted 
also to serve as thermal overload protection means for the 
motor and then receives an opening signal from a current- 
5 sensing protective circuit (not shown) . The circuit breaker BR, 
which in a known way is adapted to trip at overcurrents, serves 
as overcurrent protection device. As shown in the figure, the 
circuit breaker also receives a tripping signal sa from the 
contactor equipment for opening of the circuit breaker if 
10 contacts of the contactor have become fixed by welding. 

In the usual manner, the contactor equipment has a bank of 
contacts 10 which, in the three-phase application shown, has 
three contacts, one for each phase, via a resilient mechanical 
link 14, the contacts are mechanically connected to the arma- 
ture 13 of the operating magnet 11 of the contactor, which 
magnet has an operating coil 12. The contactor equipment has 
control equipment SC which receives the control signal s c . Upon 
orders for closing, the control equipment feeds a current I to 
the operating coil and maintains this current at a desired 
value. Further, the control circuit comprises circuits for 
detecting contacts which have become fixed by welding and for 
supply of a detection signal sd for tripping of the circuit 
breaker BR if it is detected that contacts have become fixed by 
25 welding. 

Figure 2 shows the composition of the control equipment SC. The 
operating coil 12 is connected, in series with a resistor Rl, a 
switching transistor TR1 and a measuring resistor Rm, to a 

30 supply voltage source with a direct voltage +U. A bypass diode 
D is connected in parallel with the operating coil. A measuring 
voltage u m , corresponding to the current I through the coil (in 
case of a non-conducting diode D) , is obtained across the 
measuring resistor. The transistor TR1 is used, in the manner 

3 5 which will be described below, for control of the current 

through the coil 12 upon closing of the contactor and in the 
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closed position, as well as for applying a voltage pulse to the 
coil for detection of contacts being fixed by welding An RC 
circuit comprising a resistor r c and a capacitor c is connected 
to the supply voltage source. The capacitor may be connected to 
5 the measuring resistor with the aid of a switching transistor 
A ^ntrol circuit CC receives the control signal s c and 
the measurement signals u m and u c - the latter corresponding to 
the capacitor voltage - and delivers control signals sj and s rs 
to the transistors TR1 and TR2 and the tripping signal s d to 
10 the circuit breaker BR. 

Figure 3 shows the composition of the control circuit cc The 
measurement signal u m is supplied to an input of a level - 
sensing circuit NV1, and to the second, inverting input there 
is supplied a reference value I 0 which corresponds to the 
desired current through the operating coil 12 when the contac- 
tor is closed. The circuit NV1 has a certain hysteresis and 
delivers an output signal which becomes "0" if the coil current 
rises above an upper limit value and which becomes "1" if the 
current drops below a lower limit. The output signal of the 
circuit is forwarded via an AND circuit OG1 to an OR circuit 
EG. the output signal s X of which controls the transistor TR1 
which is on at si = 1 and off if SI = 0. The AND circuit 
releases the signal from NV1 and hence the control signals to 
the transistor if there is an order for a closed contactor 
chat is. if the control signal s c is »1». The circuit described 
so far thus controls, in a manner known per se. by pulsing the 
transistor TR1, the current through the operating coil to the 
desired value independently of supply voltages varying within 
wide limits. Circuits of this kind for control of the current 
through the operating coil of a contactor are known per se for 
example from the published patent applications EP 0 136 968 A3 
and WO 86/01332. 



20 



25 



30 



35 



The control signal s c is also supplied to a monostable circuit 
MV1 which is triggered when the control signal changes from ■!■ 
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to "0", that is, when an opening order is given to the contac- 
tor. The circuit MV1 then delivers a pulse with a duration ti 
so adjusted that the contactor has normally had time to assume 
the open position at the end of the pulse. The output signal 
5 from the circuit MV1 is supplied to two additional monos table 
circuits MV2 and MV3 , which are both triggered at the end of 
the pulse from MV1, that is, the time ti after an opening order 
to the contactor. The circuit MV2 delivers a short control 
pulse s rs to the transistor TR2, which thereby becomes conduc- 
ting for a short moment and causes the capacitor voltage u c to 
become identical with the voltage u m across the measuring 
resistor. The circuit MV3 delivers a pulse with the duration t2 
which corresponds to the length of the detection interval and 
which, for example, may be 0.1 ms. This pul^e is supplied to 
15 the transistor TRl via the OR circuit EG and controls the 

transistor to a conducting state for the duration of the pulse. 
In this way, the supply voltage U is continuously applied to 
the operating coil 12 for the duration of the detection pulse. 
The pulse from the circuit MV3 is also supplied to a fourth 
20 monostable circuit MV4 , which is triggered at the end of the 
pulse from MV3 , that is, at the end of the detection interval, 
and then delivers a short signal to a second AND circuit OG2 . 

A level-sensing circuit NV2 is supplied with the signals u c and 
25 u m , the latter with reversed sign. If u c > u m , the output 
signal of the circuit is "1", and when, at the end of the 
detection interval, the circuit OG2 receives a pulse from the 
circuit MV4, a signal sd is delivered which indicates whether 
any of the contacts of the contactor has been fixed by welding. 
This signal is supplied to the circuit breaker BR and triggers 
an immediate opening of the circuit breaker. 



30 



Figure 4 illustrates the process of some of the quantities 
occurring in the switching equipment. At the top in the figure, 
35 the control signal s c is shown, which is "l" up to t= to, that 
is, for t < to the contactor is in the closed position. The 
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control equipment controls the current I through the operating 
coxl by pulsxng the transistor TR1, the control signal s x of 
which is shown below the control signal s c in the figure. Below 
this, the current I is shown and as is clear from the diagram 
5 this is controlled such that its mean value corresponds to the 
reference value Io . 

At t = to an opening order is given, and the control signal s c 

10 Toizz ;:: 0 . The coii current 1 then de — 
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After the time ti determined by the circuit MV1. the detection 
interval is started. A short control pulse s rs is supplied to 
the transistor TR2, which becomes conducting and causes the 
capacitor voltage u c to become identical with the measuring 
voltage u m . At the same time, the transistor TR1 is controlled 
to the conducting state and the supply voltage D is applied to 
the operating coil, its current I then increases at a rate 
which is dependent on the magnitude of the supply voltage and 
on the inductance of the operating coil (the coil resistance is 
assumed to be constant). The inductance, in its turn, is depen- 
dent on the reluctance (the magnetic resistance) of the magne- 
tic crrcuit of the operating magnet. The reluctance varies in 
turn, with the air gap between the armature and the magnetic 
core, it is smallest in fully closed position, when the air gap 
« zero, and greatest in fully opened position when the air gap 
has its greatest value, if one or more of the contacts of the 
contactor should be fixed by welding upon an opening operation, 
the armature, because of the resilient mechanical coupling 
between the armature and the contacts, will move a certain dis- 
tance until the welded contact or contacts prevent continued 
movement. The armature then stops in an intermediate position, 
where the reluctance assumes a value between its greatest and 
its smallest value. 
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The two lowermost diagrams in Figure 4 show how the current I 
and the measurement signal u m vary during the detection inter- 
val. The normal process is shown in dotted lines. The air gap 
has had time to assume its greatest value even at the beginning 
5 of the detection interval, the reluctance is great and the coil 
inductance small, and therefore the coil current increases 
rapidly. The unbroken lines show the process if at least one 
contact is fixed by welding. The reluctance then becomes lower 
and the coil inductance greater, and the current increases more 
10 slowly. The time constant of the RC circuit RC-C is so chosen 
that the signal u c increases more slowly than the coil current 
in the normal case but faster than the coil current in case of 
a contact which is fixed by welding. At the end of the 
detection interval, therefore, in the norma* case u m > u c and 
15 no output signal is obtained from the circuit NV2 . In the case 
of a welded contact, on the other hand, at the end of the 
interval u m < u c , the output signal from the circuit NV2 
becomes "1- and a tripping signal sd is delivered to the 
circuit breaker BR. This causes the circuit breaker to 
immediately trip and prevent further damage to the contactor 
and damage to the other equipment. 



By supplying the RC circuit in the above-described embodiment 
from the same supply voltage source as the operating coil, the 
25 important advantage is obtained that variations in the supply 
voltage will influence the rate of growth of the comparison 
quantity u c in the same way and to the same extent as the 
variations influence the rate of growth of the coil current. 
The detection of contacts fixed by welding therefore becomes 
correct even if the supply voltage varies, and switching 
equipment according to the invention may be connected to 
different supply voltages without influencing the detection. 

By setting the comparison quantity u c , at the beginning of the 
35 detection interval, always equal to the value which corresponds 
to the coil current, the detection becomes correct indepen- 
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dently of the magnitude of the coil current at the beginning of 
the interval. This is an important advantage and makes it 
possible, for example, without negatively influencing the 
accuracy of the detection, to initiate the detection, and when 
5 necessary achieve disconnection of the contactor, earlier than 
what would otherwise have been possible, thus reducing the 
harmful effects of contacts being fixed by welding. 

From experience, in a typical contactor, the reluctance in the 
10 open position is about 3-10 times greater than in the closed 
position, that is, the coil inductance is about 3-10 times 
lower. This relatively large ratio makes possible a reliable 
detection of contacts being fixed by welding by utilizing a 
reluctance determination. Further, the method described above 
15 is simple and economically advantageous, it requires no trans- 
ducers or extra connections of the contactor and only a rela- 
tively simple supplementation of the static parts of the con- 
tactor equipment. In the case described above, where the in- 
vention is applied to contactor equipment which is provided 
20 with means for control of the current of the operating coil 

the already existing control means are utilized, and the only 
thing that is required is a moderate supplementation of the 
signal -processing circuits of the equipment. 

25 The equipment described above is only an example, and switching 
equipment according to the invention can be designed in a 
plurality of other ways than that described above. 

According to the invention, the change in the reluctance of the 
30 operating magnet, in dependence on the position of the arma- 
ture, is utilized for the detection. Quantities equivalent to 
the reluctance may, of course, alternatively be used within the 
scope of the invention, for example the inverted value of the 
reluctance, the permeance, or the coil inductance proportional 
J 5 to the permeance. 
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in the above description, the operating coil and its current- 
controlling means have been used for the reluctance determina- 
tion, which is a simple and advantageous embodiment, but alter- 
natively there may be used, for example, a separate inductance 
5 measuring coil. 

In the embodiment described above, a measure of the reluctance 
is formed by determining the current change during a time 
interval of a predetermined length. Alternatively, of course, a 
measure of the reluctance may be formed by determining the time 
for a predetermined current change. 



10 



The resetting of the comparison quantity (by closing the tran- 
sistor TR2) described above causes the measurement to be com- 
15 pletely independent of which value the current coil has at the 
beginning of the detection interval. 

The invention has been described above with reference to a 
contactor, the contacts of which are open when the contactor is 

20 in the open position and closed in the closed position. The 

invention can also be applied to a contactor with at least some 
contact which is closed in the open position of the contactor 
and where thus the contactor, when this contact has been fixed 
by welding, may stop in an intermediate position when closing 

25 the contactor. 



in the embodiment described above, the control and detection 
equipment is a mixture of analog and digital circuits, but, of 
course, the corresponding functions may be obtained in other 
ways, for example with the aid of an appropriately programmed 
microprocessor . 
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CLAIMS 

1. Switching equipment with an electromagnetic contactor (CE) 
and a circuit breaker (BR) located ahead of the contactor 
5 wherein the contactor has an operating magnetic circuit with a 
magnetic core (11), an operating coil (12) and an armature (13) 
which moves in dependence on the current (I) through the 
operating coil, as well as a number of contacts (10) which are 
influenced by the armature, characterized in that the 
equipment comprises detection means (sc. CC) adapted to sense 
the reluctance of the operating magnetic circuit and, in 
dependence on the measured reluctance, to generate a signal 
(s d ) which indicates an incomplete opening of the contactor 
caused by welded-together contacts, said signal being adapted 
to be supplied to the circuit breaker in such a way that, upon 
detection of welded-together contacts, the contactor is 
disconnected by opening of the circuit breaker. 

2. Switching equipment according to claim 1, characterized in 
that the detection means are adapted to form a measure of the 
reluctance of the operating magnetic circuit by sensing the 
inductance of an inductance measuring coil (12, surrounding the 
magnetic core (11) . 

3^ Switching equipment according to claim 2, characterized in 
that the inductance measuring coil consists of the operating 
coil (12) . u 

4. Switching equipment according to any of claims 2 and 3 
characterized in that the detection means are adapted to 

tTLT, th l indUCCanCe meaSUr in * coil '12, a voltage pulse (U. 
t2) and to detect the inductance of the coil on the basis of 
the current response (u m ) of the coil. 

5 switching equipment according to claim 4. characterized in 
that the detection means are adapted, at a predetermined time 
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(t 2 ) after the start of the voltage pulse, to compare the 
current response <u m ) with a reference level <u c ) . 

6. Switching equipment according to claim 4, characterized in 
5 that the detection means are adapted, when reaching a prede- 
termined current level, to compare the time interval since the 
start of the voltage pulse with a predetermined time interval. 



10 



7. Switching equipment according to any of claims 3-6, in which 
the operating coil (12) is connected to a voltage source (+U) 
in series with a switching member (TR1) for controlling the 
current (I) through the coil, characterized in that the 
detection means comprise means (MV3 , EG) adapted to control the 
switching means into a conducting state for- applying said 

15 voltage pulse across the operating coil. 

8. Switching equipment according to claim 5, characterized in 
that the detection means are adapted to apply said voltage 
pulse to the inductance measuring coil (12) by connecting the 

20 coil to a voltage source (+U) and that the detection means 

comprise means ( R, C) adapted to form the reference level (u c > 
in dependence on the voltage of the voltage source for reduc- 
tion of the dependence of the detection on said voltage. 

25 9. Switching equipment according to any of the preceding 

claims, characterized in that the detection means are adapted 
to carry out the sensing of the reluctance of the operating 
magnetic circuit when a time interval (ti) has elapsed after an 
opening order received by the contactor. 

30 
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(57) Abstract: The invention relates to an actuator unit (A) which is provided with at least two contactors (1,2) and a secure control 
unit (3). A three-phase circuit (4) with a secondary voltage of at least 380 V is opened as soon as at least one of the contactors (1, 
2) is deactivated. The control unit (3) opens the three-phase circuit (4) by controlling at least one of the contactors (1,2) when an 
emergency stop signal is transmitted to the control unit (3) via a secure disconnecting channel (5). The contactors (1, 2) and the 
control unit (3) are combined to an installation module (7) which can be mounted and dismounted as a unit 
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(57) Zusammenfassung: Eine Aktoreinheit (A) weist mindestens zwei Schutze (1, 2) und eine sichere Ansteuereinheit (3) auf. 
Ein Drehstromkreis (4) mit einer Nennspannung von mindestens 380 V wird geoffnet, sobald mindestens eines der Schutze (1, 2) 
deaktiviert wird. Wenn der Ansteuereinheit (3) tiber einen sicheren Abschaltkanal (5) ein Notabschaltsignal zugefuhrt wird, offnet 
die Ansteuereinheit (3) durch Ansteuerung mindestens eines der Schutze (1, 2) den Drehstromkreis (4). Die Schutze (1, 2) und die 
Ansteuereinheit (3) sind zu einem ais Einheit montier- und demontierbaren Einbaumodul (7) zusammengefafit. 
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Beschreibung 

Aktoreinheit mit mindestens zwei Schiitzen und einer sicheren 
Ansteuereinheit 

Die vorliegende Erfindung betrifft eine Aktoreinheit mit min- 
destens zwei Schiitzen und einer sicheren Ansteuereinheit, 

- wobei mittels der Schutze ein Drehstromkreis mit einer 
Nennspannung von mindestens 380 V of fen- und schliefibar ist 
und der Drehstromkreis gebffnet wird # sobald mindestens ei- 
nes der Schutze deaktiviert wird, 

- wobei der Ansteuereinheit uber mindestens einen sicheren 
Abschaltkanal ein No tabs chalt signal fur den Drehstromkreis 
zufuhrbar ist, aufgrund dessen die Ansteuereinheit durch 
Ansteuerung mindestens eines der Schutze den Drehstromkreis 
off net. 

Eine derartige Aktoreinheit ist allgemein bekannt . Sie wird 
bei sicherheitsgerichteten Drehstromkreisen eingesetzt, urn 
eine sichere Notabschaltung des Drehstromkreises auch bei 
Versagen eines der Schutze zu gewahrleisten . 

Im Stand der Technik ist die Ansteuereinheit oftmals weit von 
den Schiitzen entf ernt angeordnet . Somit ist eine Vielzahl von 
Leitungen zwischen den Schiitzen und der Ansteuereinheit zu 
verlegen. Insbesondere muss en pro Schtitz mindestens zwei Ver- 
sorgungsleitungen und mindestens eine Riickmeldeleitung ver- 
legt werden. 

Die Aufgabe der vorliegenden Erfindung besteht darin, eine 
Aktoreinheit zu schaffen, bei der eine sichere Notabschaltung 
des Drehstromkreises bei moglichst geringem Verdrahtungsauf - 
wand gewahrleistet ist. 

Die Aufgabe wird dadurch gelost, da£ die Schutze und die An- 
steuereinheit zu einem als Einheit montier- und demontierba- 
ren Einbaumodul zusammengef afit sind. 
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Derm dann konnen sowohl die Versorgungsleitungen als auch die 
Ruckmeldeleitungen innerhalb der Aktoreinheit f estverdrahtet 
vorgegeben sein. Auch der Drehstromkreis kann zwischen den 
Schutzen bereits vorab fest angeschlossen sein. 

Bex mehreren notabzuschaltenden Aktoreinheiten verringert 
sich der Verdrahtungsaufwand noch weiter, wenn das No tab- 
schaltsignal von der Ansteuereinheit iiber einen sicheren Aus- 
gangskanal an eine weitere Aktoreinheit weitergebbar ist. 

Wenn der Ansteuereinheit iiber einen Eingangskanal ein Ansteu- 
ersignal fur den Drehstromkreis zufuhrbar ist, aufgrund des- 
sen die Ansteuereinheit bei Nichtvorliegen des Notabschalt- 
signals den Drehstromkreis entsprechend dem Ansteuersignal 
off net bzw. schliefit, ist die Aktoreinheit auch zum betriebs- 
maEigen Offnen und SchlieEen des Drehstromkreises einsetzbar. 

Das Offnen des Drehstromkreises ist besonders sicher, wenn 
die Ansteuereinheit zum Offnen des Drehstromkreises stets 
alle Schutze deaktiviert. 

Wenn die Schutze und die Ansteuereinheit von einem Gehause in 
hoher Schutzart abkapselt sind, ist die Aktoreinheit auch in 
spritzwasserhal tiger und staubbelasteter Umgebung einsetzbar. 
„Hohe Schutzart" bedeutet dabei Schutz mindestens nach IP 54, 
besser nach IP 65, evtl . sogar nach IP 67. 

Wenn die Aktoreinheit Steckverbinder zum Verbinden der 
Schutze mit dem Drehstromkreis aufweist, ist die externe Ver- 
drahtung der Aktoreinheit sehr schnell zu bewerkstelligen. 
Die Steckverbinder sind vorzugsweise von auEerhalb des Gehau- 
ses zuganglich. 

Wenn die Steckverbinder Haltevorrichtungen zum Sichern von 
mit den Steckverbindern verbundenen Gegensteckverbindern auf- 
weisen, arbeitet die Aktoreinheit besonders zuverlassig. 
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Weitere Vorteile und Einzelheiten ergeben sich aus der nach- 
folgenden Beschreibung eines Aus fuhrungsbei spiels . Dabei zei- 
gen in Prinzipdarstellung die 

FIG 1 und 2 je eine Aktoreinheit . 

Gemafi FIG 1 weist eine Aktoreinheit A zwei Schutze 1, 2 und 
eine f ehlersichere Ansteuereinheit 3 auf . Mittels der Schiitze 
1, 2 ist ein Drehstromkreis 4 of fen- und schlieSbar. Die 
Schutze 1, 2 sind derart ausgelegt, daS der Drehstromkreis 4 
eine Nennspannung U von bis zu 1 kV aufweisen kann. Insbeson- 
dere kann die Nennspannung also 380 V und mehr betragen. Der 
Drehstromkreis 4 wird geoffnet, sobald mindestens eines der 
Schutze 1, 2 deaktiviert wird. 

Die Aktoreinheit A weist raehrere sichere Abschaltkanale 5 
auf. Uber jeden der sicheren Abschaltkanale 5 kann der An- 
steuereinheit 3 ein Notabschalt signal fur den Drehstromkreis 
4 zugefuhrt werden. Sobald der Ansteuereinheit 3 uber einen 
der sicheren Abschaltkanale 5 ein Notabschalt signal zugefuhrt 
wird, steuert die Ansteuereinheit 3 beide Schutze 1, 2 an und 
deaktiviert sie. Dadurch offnen beide Schutze 1, 2 den Dreh- 
stromkreis 4. Somit wird der Drehstromkreis 4 auch bei Versa- 
gen eines der Schutze 1, 2 sicher geoffnet. 

Der Ansteuereinheit 3 weist ferner einen Eingangskanal 6 auf. 
Uber den Eingangskanal 6 ist der Ansteuereinheit 3 ein An- 
steuersignal fur den Drehstromkreis 4 zufuhrbar. Bei Nicht- 
vorliegen des Notabschalt signals ist die Ansteuereinheit 3 
daher in der Lage, den Drehstromkreis 4 entsprechend dem An- 
steuersignal zu offnen bzw. zu schlie&en. 

GemaE FIG 1 sind die Schutze 1, 2 und die Ansteuereinheit 3 
zu einem als Einheit montier- und demon tierbar en Einbaumodul 
7 zusammengef a£t . Dadurch kann ein GroSteil der internen Ver- 
drahtung des Einbaumoduls 7 fest vorverbunden sein. Sowohl 
der Verdrahtungs auf wand beim AnschlieEen des Einbaumoduls 7 
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als auch die Gefahr von Fehlverdrahungen ist somit deutlich 
verringert . 

Die Aktoreinheit A weist einen sicheren Ausgangskanal 8 auf. 
Uber den Ausgangskanal 8 kann das Notabschaltsignal von der 
Ansteuereinheit 3 an eine weitere, in FIG 1 nur schematised 
dargestellte Aktoreinheit B weitergegeben werden. 

Der Aufbau und die Funk t ions weise der Aktoreinheit B entspre- 
chen im wesentlichen denen der Aktoreinheit A. Insbesondere 
ist auch der Aktoreinheit B uber einen Eingangskanal 10 ein 
Ansteuersignal fur einen Drehstromkreis 11 zufuhrbar. Auch 
der Drehstromkreis 11 kann eine Nennspannung U von bis zu 1 
kV aufweisen. Insbesondere kann also auch hier die Nennspan- 
nung des Drehstromkreises 11 380 V und mehr betragen. 

Das Ansteuersignal fur den Drehstromkreis 11 kann vom Ansteu- 
ersignal fur den Drehstromkreis 4 verschieden sein. Ferner 
weist auch die weitere Aktoreinheit B einen sicheren Aus- 
gangskanal 12 auf. Uber den Ausgangskanal 12 kann das Notab- 
schaltsignal von der weiteren Aktoreinheit B an eine weitere, 
in FIG 1 nicht mehr dargestellte Aktoreinheit weitergegeben 
werden . 

Im Gegensatz zur Aktoreinheit A weist die Aktoreinheit B aber 
nur einen einzigen sicheren Abschaltkanal 13 auf. Dies ist 
bei der Aktoreinheit B auch hinreichend, da diese nicht meh- 
rere sichere Abschaltkanale iiberwachen mufi. Denn diese Auf- 
gabe wird von der Aktoreinheit A wahrgenommen . Die Aktorein- 
heit B muS nur auf ein von von der Aktoreinheit A weitergege- 
benes Notabschaltsignal reagieren konnen. 

Das Vorsehen nur eines einzigen sicheren Abschaltkanals 13 
fur die Aktoreinheit B verringert auch den Verdrahtungsauf - 
wand. Denn bereits zum Anschliefien nur eines Notsignalauslo- 
sers 9 an die Aktoreinheit A mu£ je ein sicherer Abschaltka- 
nal 5 sechs Anschlusse aufweisen. Zum Weitergeben eines Not- 
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abschalt signals von der Aktoreinheit A an die Aktoreinheit B 
miis sen der sichere Ausgangskanal 8 der Aktoreinheit A und der 
sichere Abschaltkanal 13 der Aktoreinheit B aber nur je zwei 
Anschliisse aufweisen. 

5 

FIG 2 zeigt nun die mechanisch-konstruktive Ausgestaltung der 
Aktoreinheit A von FIG 1 . 

Gema£ FIG 2 ist sind die Schutze 1, 2 und die Ansteuereinheit 
10 3 in einem Gehause 14 angeordnet. Das Gehause 14 ist als Ge- 
hause 14 hoher Schutzart ausgebildet, mittels dessen die 
Schutze 1, 2 und die Ansteuereinheit 3 von der Umgebung ab- 
kapselt werden. „Hohe Schutzart* 1 bedeutet dabei Schutz min- 
destens nach Schutzart IP 54, besser nach Schutzart IP 65, 
15 evtl . sogar nach Schutzart IP 67 . 

Die Aktoreinheit A weist gemaE FIG 3 Steckverbinder 15 bis 17 
auf . Die Steckverbinder 15 bis 17 sind von au&erhalb des Ge- 
hauses 14 zuganglich. Mittels der Steckverbinder 15 sind die 

20 Schutze 1, 2 mit dem Drehstromkreis 4 verbindbar. Mittels des 
. Steckverbinder s 16 ist den Schiitzen 1, 2 und der Ansteuerein- 
heit 3 elektrische Energie zufiihrbar. Mittels der Steckver- 
binder 17 sind der Ansteuereinheit 3 weitere Signale, z. B. 
Notaussignale und normale Steuersignale, zufiihrbar. Ferner 

25 sind uber die Steckverbinder 17 Signale an die Aktoreinheit B 
iibermittelbar . 

Den Steckverbindern 15 sind Verriegelungshebel 18 zugeordnet. 
Dem Steckverbinder 16 sind Gewindebohrungen 19 zugeordnet. 

3 0 Die Steckverbinder 17 sind mit Schraubgewinden 2 0 versehen. 
Die Verriegelungshebel 18, die Gewindebohrungen 19 und die 
Schraubgewinde 20 bilden Haltevorrichtungen 18 bis 20. Mit 
ihnen sind nicht dargestellte, mit den Steckverbindern 15 bis 
17 verbundene Gegensteckverbinder und/oder nicht dargestell- 

35 te, auf die Steckverbinder 15 bis 17 aufgesetzte Abdeckungen 
gegen versehentliches Losen sicherbar. 
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Das Versehen des Gehauses 14 mit den Steckverbindern 15 bis 
17 und auch das Zuordnen der Haltevorrichtungen 18 bis 2 0 zu 
den Steckverbindern 15 bis 17 ist selbstverstandlich unabhan- 
gig vom Vorhandensein und von der Ausbildung des Gehauses 14 
als Gehause 14 hoher Schutzart mc-glich. 
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PatentansprCiche 

1. Aktoreinheit mit mindestens zwei Schiitzen (1, 2) und einer 

sicheren Ansteuereinheit (3), 
5 - wobei mittels der Schutze (1, 2) ein Drehstromkreis (4) mit 
einer Nennspannung von mindestens 380 V of fen- und schliefe- 
bar ist und der Drehstromkreis (4) geoffnet wird, sobald 
mindestens eines der Schutze (1, 2) deaktiviert wird, 

- wobei der Ansteuereinheit (3) uber mindestens einen siche- 
10 ren Abschaltkanal (5) ein No tabs chalt signal fur den Dreh- 
stromkreis (4) zufiihrbar ist, aufgrund dessen die Ansteuer- 
einheit (3) durch Ansteuerung mindestens eines der Schutze 
(1, 2) den Drehstromkreis (4) off net, 

dadurch gekennzeichnet, 
15 dafi die Schutze (1, 2) und die Ansteuereinheit (3) zu einem 

als Einheit montier- und demon tierbar en Einbaumodul (7) zu- 

sammengefafit sind. 

2. Aktoreinheit nach Anspruch 1, 
20 dadurch gekennzeichnet, 

daS das No tabschalt signal von der Ansteuereinheit (3) uber 
einen sicheren Ausgangskanal (8) an eine weitere Aktoreinheit 
(B) weitergebbar ist. 

25 3. Aktoreinheit nach Anspruch 1 oder 2, 

dadurch gekennzeichnet, 

da£ der Ansteuereinheit (3) uber einen Eingangskanal (6) ein 
Ansteuer signal fur den Drehstromkreis (4) zufiihrbar ist, auf- 
grund dessen die Ansteuereinheit (3) bei Nichtvorliegen des 
3 0 Notabschaltsignals den Drehstromkreis (4) entsprechend dem 
Ansteuer signal off net bzw. schlieSt. 

4. Aktoreinheit nach Anspruch 1, 2 oder 3, 
dadurch gekennzeichnet, 
35 da& die Ansteuereinheit (3) zum Offnen des Drehstromkreises 
(4) stets alle Schutze (1, 2) deaktiviert. 
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5. Aktoreinheit nach einem der obigen Anspriiche, 
dadurch gekennzeichnet, 

da£ die Schiitze (1, 2) und die Ansteuereinheit (3) von einem 
Gehause (14) in hoher Schutzart abkapselt sind. 

6. Aktoreinheit nach einem der obigen Anspriiche, 
dadurch gekennzeichnet, 

da£ sie Steckverbinder (15) zum Verbinden der Schiitze (1, 2) 
mit dem Drehstromkreis (4) aufweist. 

7. Aktoreinheit nach Anspruch 5 und 6, 
dadurch gekennzeichnet, 

da& die Steckverbinder (15) von au&erhalb des Gehauses (14) 
zuganglich sind. 

8. Aktoreinheit nach Anspruch 6 oder 7, 
dadurch gekennzeichnet, 

daS die Steckverbinder (15) Haltevorrichtungen (18) zum Si- 
chern von mit den Steckverbindern (15) verbundenen Gegen- 
steckverbindern aufweisen. 
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